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ABSTRACT                        Protoplasts were isolated from young leaves of tomato (Solanum lycopersicon L. 
cvar Rio Fuego). The optimum conditions for protoplast isolation was established by using 2% 
cellulose R-10 and 0.5% macerozyme R-10 dissolved in 0.4 M sucrose-K3 solution for 12 h cell 
wall digestion. In order to induce salt stress, the mannitol content of the buffer was partially 
replaced by NaCl to get an isoosmotic incubation solution containing 100 mM NaCl. It can be 
concluded that the number of protoplast in unit volume counted by Bürker chamber did not 
decrease significantly compared to controls due to salt treatment upto 5 hours, but the viability 
of cells decreased by 55% using fluorescein diacetate staining. Hundred mM NaCl simultaneously 
enhanced the generation of reactive oxygen species in tomato leaf protoplast. This means that 
decreases in fluorescein fluorescence is a good and sensitive parameter for the measurement 
of Na+-induced decrease in cell viability and cell death in protoplast suspensions.
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Materials and Methods



Protoplast preparation from tomato leaves

Determination of cell number using Bürker 
chamber

Determination of protoplast viability

Determination of reactive oxygen species

Figure 1. The effect of 100 mM NaCl on the percent of viable protoplasts 
counted with Bürker chamber or with FDA staining. Means±SD, n=10 
for Bürker chamber detection, and 300 cells for FDA staining.

Treatment 2.5 hours (living cells %) 5 hours (living cells %)

Control 625000 ± 180769 (92%) 575000 ± 153292.7 
(86.91%)

100 mM 
NaCl

612500 ± 141888 
(88.95%)

575000 ± 117175.5 
(91.31%)

Table 1. The number of viable cells counted in Bürker chamber 
2.5 or 5 hours after the isolation of protoplasts in control sam-
ples and after 100 mM NaCl treatment .The cell number were 
calculated for 1 ml protoplast suspension (Means±SE, n=10). 
There were no significant differences between control and salt-
treated samples.



Results and Discussion

Figure 2. The green fluorescence of tomato protoplasts in control samples (A,C) and in the presence of 100 mM NaCl (B,D) after FDA staining 
for viability (A,B), and H2DC-FDA staining for H2O2 (C, D) 5 h after protoplast isolation. Mean values±SD of the pixel intensities of protoplasts 
after FDA (E) and H2DC-FDA (F) staining in control and 100 mM NaCl-treated samples. The FDA fluorescence indicate the viability of cells and 
that of H2DC-FDA shows ROS production. Bars = 5 µm.
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